72                                    PHYSICS OF THE AIR
Another cause of doubt about the composition and density of the outer atmosphere is the spectrum of the aurora. This, at every level, even up to several hundred kilometers, shows only nitrogen bands and the "auroral line,'7 now attributed to oxygen,1 apparently in the monatomic form. The absence of the spectra of hydrogen and helium does not disprove the presence in minute amounts of these elements; in fact, it seems all but certain that helium, at least, must be present. Furthermore, the heights at which meteors appear and disappear, and their relative brightness between these levels, have raised questions about the density distribution, hence the temperature, of the upper air that have been quite differently answered.2 Then, too, the position and exact nature of the Heaviside layer, so vital to radio communication, and the cause or causes of the observed variations in the amount of ozone3 are unsolved problems. In short, our knowledge of the atmosphere becomes rapidly more and more speculative with increase of height beyond 30 kilometers, hence all tables and diagrams representing it are correspondingly uncertain.
The table and the figure bring out a few points not generally realized. One of these is the fact that the total amount of argon in the atmosphere is much greater than the average total amount of water vapor. Another is the surprisingly small amount of water vapor, especially in view of the wonderful things it does, and of its vital importance to life of every kind. There may also be a little surprise that, according to calculation, the percentage of water vapor reaches a certain maximum at an elevation of 70 to 80 kilometers, where it is, roughly, twenty-fold what it is at, say, 11 kilometers. This, however, does not mean that the total amount of water vapor increases with elevation, but that it decreases less rapidly than do the heavier constituents, and more rapidly than the two lighter ones, hydrogen and helium.
DENSITY OF THE ATMOSPHERE
Figure 19, though serving the useful purpose of graphically representing the percentage distribution of the several gases of the atmosphere, nevertheless, is likely to be misleading in respect to their combined pressure and density, especially at great elevations. This latter information is given in the accompanying table and shown by Figs. 20 and 21, in which the abscissas at every altitude are proportional to the corresponding atmospheric pressure, and density, to as great elevation, about 40 hilometers, as the size of the figures will permit.
In computing the pressure and density values in the accompanying table the complete hypsometric equation was used. That is, the effect of water vapor, and of both the latitude and altitude changes of gravity
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